Direct inactivation of human polymorphonuclear leukocyte by hyperosmotic urea comparable to the renal medulla.
Hyperosmolarity in the renal medulla inhibits host defenses against bacterial pyelonephritis. Urea and NaCl contribute most to high osmolarity in the renal medulla. We therefore examined the inhibitory mechanism of urea on superoxide generation by human polymorphonuclear leukocytes. Superoxide production was inhibited by high concentration of urea. This inhibition was found to be direct and immediate. In addition, direct inactivation of NADPH oxidase, the key enzyme complex of superoxide generation, was shown by an NADPH oxidase activity assay using cell lysates of polymorphonuclear leukocytes stimulated by phorbol myristate acetate. The inhibitory effect of urea on NADPH oxidase was reversed by washing urea out of the assay system of cell lysates. Kinetic analysis of the inhibition of NADPH oxidase activity by urea showed decreased Vmax and Km, suggesting uncompetitive inhibition. These findings suggested that urea inactivated polymorphonuclear leukocyte superoxide production through a direct and uncompetitive inhibition of NADPH oxidase.